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±3. ^^l^lb <$m\5L ^^S^-Ei l^Jlf <H^*R> *]<3 

#^Rr ^M^, SJ^-Sl £^-3.-^ #^£]tt ^Al-grsf ^ 5 flol«-^ -f-J^H <^ 

^IJls}- ^e]]^ ^IJil- #^*H= i^^l #^ ^H^r* ^wl*Vc)-. 

5E 3 
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oVE.*ll ^eflo] ^-o- s)S.{Shared delay circuit of a semiconductor device} 

£ 2A, 2B b £ 1 ofl ^efl^l °l-g-sH <y^Jr-I- ^ ^ 

£ 3 7)^^ Ap c Voil xx\?\ a> £ x|l ^e fl o] 5)5.0) 

£ 4A tfl^l 4D ^ ^sH^l ^l7 r 5]^ <^A]jL£j ^ ^jjL^jf E ^ *e)s) 

£ 5A, 5B 51 3 2} ^HJjLcq ^^^o] ^ o^) 
£ 6 5. 3 ^ #^ *1H^ 7]^. 

£ 7A, 7B ^ £ 6 SL^s} ^ #5) z\]o] -fi-^*) xfl« 

£ 8A #^ ^H^-^l ^ #^^1 -g^ A]Jro] ^ ^ ^.oloj ^ s1 jo] ^-o. 5| S o] 
^* ^^*f7l ^ 

£ 8B ^ #^ #^o] efl^ ai^o] 0fl -^ eJ-^ ^ e1]o ) ^ 

£ 9 ^ £ 8B o\] Aj-g-^ ^H^-Sl <|Jafl 
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^ ^7fl^ ^eflol ^1-^ -f-^H oil- ^ tfVs^l ^^o] ^-o. 

<12> 71^01^^ A]^> ^ S.^ Zl t^ofl 

lUlM ^-tiltlrtq-. rcf^1, ^£31 ^WlTr ^t!: ^1^> *1<£# 7kxH, ^g- 

<13> £ 1 <^AlJr- ^A]^ Cf^-, OH- ^ Al^V ^)<gAlfl ^ #53^ <^ti_V^ 

^eflo] s)^ £^1^ s^oicf. %5L3_, 5. I $] z]- ^eflol 

^Al^>4 Zl 7]^ 7,iSL5L ^-4. 

<w> 5. i d])x\ t 'PERI' ^ ^^(INPUTO, INPUT!, INPUT2, INPUT3)» 1-IH1 *fl^*Hr 

<3^Sr M-EfiflT^, 'DELAY' ^ H efl ^1 M-Bf^cf. 5E^V, 'BLOCK' ^ «h£*ll ^ifl 

<is> £ 1 sjsL l-^-o] 4 7 fltl ^H^M, ^^1Jl(INPUT0, INPUT1, INPUT2 , 

INPUT3)tt A 5)^ #^-(BL0CK0, BL0CK1, BL0CK2,BL0CK3)°11 ^^€4. 

^ ^llb S]S Ir^-tfl^ ^eflo] 5)5.1- 7^ #^Jl(0UTPUT)« 
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°) #^4lJL^r Sfl# A>-g-4gr}-. ^tiV^ o.S, ^^JlONPUTO, INPUT1, 

INPUT2 , INPUT3)f^ Z}^7\ -Sd^S)*!^, ^-f 2 7fl <a^^SL7> ^-aH a^s] 

<i7> SI 2A, 2B b £ 1 <H] £Al^ ^sflcq ^eflo) fl S .g. cj-g.^^ ^Aijr^. ^ a}^V t] 
<3a]^1 Aijr-g. a] ^ ^#(signal flow)-8: £. 2k ±± *M 3]*SJ 

HL^r S-f efl^^ ^o.^. 9l7}£\xr ^ ^JJl^ £ 2B ^ a] 

Jr<>] ^H)^ £Al*V4. £A]^ H>^ol, ^eflo] JrJ S 6j| 0] 7 }Q efltg a] j§i 

zj- S)S 1-^-^1 ^5)^- ^^Ai^dNpuro, INPUT1, INPUT2, INPUT3)7l- ^3-§- fl^ a] 

, 5t Cf^ <^ofl 7fl^^^.S «fl^£]7l ufl£-6)] ^ ( ^oV ; ^ £ o] £3^1 t^Bf Z^l 

a]^> s^a ^ £ ojq.^ S-afl^H ^q-. 

71^ 4^7fl^ -aefloi sis.# ^4 nfl*l*}*l #°.^ f §.<y^. *j<g 4^ a> £ ^ 
#*l<q ^eflo] »1^*>jl^> 
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^-n- 2)3.5. tfl^l*>^ tiVi^l ^eflol 3)5.* afl^l-ji*} *Vcf. 

^ £ 3-g-l 

<22> M. ^ofl rcf^ ti>JE*)] ^eflo] ^-o. 3,^- 4-7j]o^ oj^^f ^JsH, 

<23> ^ igHgofl u^M. H>3E^1 ^eflo] ^-fr S^S-fe ^ 

^i^s ?m ^^^is •a^^is ^^s^-Ei #^s]^ ^^^1^1- <a^m 

<25> (^H) 

<27> £ 3 o. A ^ofl rcfel- ^-o. ^ eflol j^cq 

<28> £A]^ HV^ol, tiVjc^ 2}^- <$m\3L €^(300), 

^-B- 1 Sefl°l : ¥-(320), #3 *lM-¥-(340)# ^wl^-tf. 5)5. 1-^(360)^ #3 ^1^(340)^ 

*i~8-*Hr jf^m. 
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<29> £ 3 ofl o}<^ ; ^ajjt ^^(300)^ 4^7fl^ ^^^ls(INPUT0, INPUT1, INPUT2, 

INPUT3H tfl-§-^ 4^r7fl^ ^ #^(310, 311, 312, 313)* t^IW-. JE 3 <fl £ 

^Hlfe ^1J17> 4 7flo] ^-fi- 7 Hjf* €^ £^-(310, 

311, 312, 313)^ =L ^27} ^^^>4. t4«H, ^-M 4^1^ *-f}- €^ 

JfS. tflaflsH ?A°M. €^ ^^(310, 311, 312, 313)fe ^1 cfl-§- 

*Rr ^ ^JKINPUTO, INPUT1, INPUT2, INPUT3)-& tj-^-, ^^s(PULSE0, PULSE 1, 

PULSE2, PULSE3)S. 

<so> £ 4A ^flxl 4D ^ ^sHMl ^7>£l^ ^Aijro] 411^ €^ ^^fS^ #1^ 

oi> ^a]^ ^ aV^iLS t]M SE^r ^ 2 ^7} ^cf. ^71*], s. 4A, 4B 

TT 31 1 ^7}- 5]^ ^4-5 ufEflfljl, £ 4C, 4D ^ ^1^7> *]7>5]^ u}E^ 

4. 

<32> £ 4A ^ *M eflte ^°lsRr e|-| ^1^1- ^ ^a) ^ <£W^ £ 

$ ^ S-f ^ S^r ^ ^ *H *r 
<33> J£ 4B ^ S-f 2fltS ^l*Hr 511 IS ^ ^ ^ Ajjr^. ^Wtt 4^ £ 

ofl oj-eH <^ ^o. ^ cc^ ^3 ao] ^ ojc). 

<34> 5L 4C ^ efoRi €^ ^SJ\ sg+ a]Jt S £^Hr £A]*)-4. 

^7l^i, 5g+ ^^^1^ ^Ajjro) ^ s.^ 3. Alj-m ^ 
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St!-, # £2:^ ^ ^JJ^b ^ ^ S-f ^ € 

< 35 > £ 4D 1-^ ^1^1- ^ ^ ^ ^IJlS £^Hr 4^^- £ 4C £}- 

^ ^S^H ^ €^ ^1^1- 

#^^8: T JE&tt, ^ ^ A]Jri, ^ ^ S^r 

<36> ^ €^ A JSS ^«r^ tfl«Hfe ^#£t}. 

< 37 > cf-g-, 51 3 <Hl ^1^(302)^ ^3H^-(330)-i- IW, ^sfl^l 

^(330)^ ^-^7fl^ ll^JlCPULSEO, PULSE1, PULSE2 , PULSE3)H- ^i*b cf-§-, ^^^^V 7.)<^_ 
£ *1<?1 ^15: (DELAY OUTPUT)* #^1&t}. <^7H, ^eflo] -^(320)^ ^ 3101^(330)5.^ 

<g a] si (DELAY OUTPUT)^ ^1 4^r7fl^ ^^IJUPULSEO, PULSE1, PULSE2 , PULSE3)» 
#^ *1H^(340H 917}^. 

<38> s. 3 ^ ^eflol«( 330 )^ ^^l^o] ^ ^ofl^ £ 5A, 5B ^ 51AlsH oicf. 

<39> ^ 5A ^1 51 a] ^^o]«-(330)^ <yofl^. 4 7^ ( PULS E0 , PULSE1, PULSE2 , 

PULSE3)!- ^*Kr ^r^liL 7 D Vxl«-(331)^ ^^IJl ^1^(331)^ ^^Rr ^ 

N°l ^-(333)1- ^^*Vcf. liAji ^-^-(331)^ NAND t1MS(331)5 ^3^, 4^ 7 fl 

<40> 51 5A ^ Jr 7 }- ^o. jgj^oj ^ o. ofl^y.^^ ^o_^ s]^5lo]c|-. 

<4i> 51 wV^oi , ^^ai^-o^ *fM-7> ^E^y s.^ ^o. ^ ^ 

7} ^17>S1^), NAND 7llo]H(331)^ ^ *H ^ #^*>4. 
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^l^^-(333)^ flfc s\S.S. o]b)^. ^eflol ^1<H«-^ ^o. ^ 

^ Si-i- ?H4. *H^i, NAND 7flolB(331)^ #§3Ajjr^ <^ a^o] -s-, ^ 

*lH^-(333)3.^-&| ^^^-(333)^ 'DELAY OUTPUT' S. 

£ 5B <H1 51 a] ^ ^ e1 ) o]«- (330)^1 cf€- iHl^r 4 7fl£} ^^JKPULSEO, PULSE1, 
PULSE2 , PULSE3)# ^*Rr NOR ?1} Q }E.(332)Q NAND 7fl°lB(334) 2] #^^5:^- ^^Kr ^ 
^l° : l^-(334)l- SL^t}. £ 5B ^ €^1517} 5g^o| ^ o_ Tg-fofl a} 

W]-^0l ( 5g^A]Jrf^ 5>M-7> oBB]H. S^C^r, ^ ^ g±r is}o} X\s_ 
7} 9l7}$\#), NOR 7flol S (332)^ 3H= €^ #^4. 

^^(334)^ a1# W ^^M, ole^V ^eflo) 40)^0) ^ 

<^a>7> ^V-R-^-^l ^ $14. £ 5A 5f n}?f7Hs, NOR 7iHH(332)£] #^4J3l^ ^3} 

*)#°] ^4^1 ^, iNM ^]<H-^-(334)^^ #^^cf. igeflo] ^^«.(333)^ f^Aljr^ . 
DELAY OUTPUT' AB a^^c}. - oi^o] ; ^]ol ^H«- o] ^Ajjrs. 

H^a]?! <g *v Ai^oiq-. 

5L 3 ^) 5a°H ; #53 ^^a.( 340 )^ AJJKPULSEO, PULSE1, PULSE2, PULSE3) 
4 "t^l ^Efl °l-f(330)^ #^Jl(DELAY 0UTPUT)1- , =l ^13^1 i 

6 ^ 51 7A, 7B ofl -£^5]^ 5^. 

51 6 ^ #3 *lH^-(340)^ 71^ ^-Aj^g. £Alt!-4. 51^*1 wV^o] ( ^jojjf 
(340)^ 4^r7fl^ €^Jl(PULSE0, PULSE1, PULSE2 , PULSE3H1 tfl-§-*Hr 4^7^ 
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*1 ^ %n *H -fr^(342, 344, 346, 348)* i^nf. *2 #3 -°r^(342, 344, 

346 , 348)tt ^eflol^-(330)^ #^^l^l(DELAY OUTPUT)* ^^l*Vcf. ^ ^]oj 

-frbJ(342, 344, 346, 348)2] M-tiSLfe 'OUTPUTO', •0UTPUT1 , ) 'OUTPUTS, '0UTPUT3' S. S.*\&t\. 
. °H1 tfl^: ^13^ 5. 7A, 7B * %^*H ^^715. *Vcf. 

£ 7A, 7B £ 6 o)l ^ #^ *1H £ 7A 

^ Bf^(Auto Reset Type)^ ^ #^ *IH -B-^# M-^vflJl, £ 7B ^ nfl^oj 

^-^ (Manual Reset Type)^ ^3*1 ^ #^ *IH 

5. Ik *\) $X°1*), s^i ^ojs] £ #^ ^|(^ -fi-^£- ^^01^.(330)^ #33 

^JUDELAY OUTPUT)!- ^4]SRr ^^^1(700)^-, PULSEO)* 
(700)1- ^ASLHaMtt ^1^^(702)^, ifl*l(700)» -f-*H 7 A^s)^ -il Si (DELAY 

OUTPUT)* ^*I*Rr ^^^-(704)* ^alW. o)^ t 0^x1^7} 'INPOU0' 91 

£ 3 53 £ 7A oil ^c^a-1, -f^ ^$^-(310)^ °j^^ls(INPUT0)» *H0 3M ^ -ilJi 
(PULSEO)-l- #^?H=K 5£*h Ht\)°}^(330)2) (DELAY OUTPUT)^- ^ ^lS(PULSE0)7> 

SJoH, a]^>^o.s SMfe €^ ^1^(PULSE0)7> i^l^l ^1^^(702)^1 9j7>5H 
^*](700)-& €^l7l^, Al^V ^ 3^1 ^eflo]«. (330)01 # ^ a] ^( DELAY OUTPUT) 

7} ^*1(700)1- ^4*H *(|<H -¥-(704)3. ^1^(704)^ <$n& -tl Si (DELAY 

0UTPUTH tfl^ ai^s. #^ Efl'i -tl^S. ^?J*1! ^^L, 

Stb ^4 V * 7)^-§r nj-el-A^ ell^ a] J: 

^}Ji^2l sVq-ol 9J^A]^(iNPUT0)7l- ^ ^JfOlOH sl*H ^ ^«-sl°i 
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^S., ^f^° s ^ >|H -^-^(342)^S.^Bi #^£l^r ^Jl(OUTPUTO)^ ±^ 

*1<?!€ ^^^ISCINPUTO)^ SH*}. ^7lH, S. 7A 3 ^ e)^) eJ-^ ^ £ 

3 -fr^^r ^1^-^(704)^ #3<i!3l7}- li Aijro] ^-fofl A>-g-s]^ _ ^o]«. 

(704)5.4^ ^^1J>7> #^sl^ ^*1(700)« ^(close)*]-^ *J3:S a^Jf 
(702)S JiVEtf. ol ^4. , ifl*] ^1<H -f-(704)^ ^^1(700)1- Sfl^sH, ^-fr 

<50> £ 7B o] D fl^<* 335 ^ # ^ ^^(704)^ #^<JJL7} 

°1 eflt s-f 31114 ^ 31 *i ^JL-y ^-§-3^ SJ=^i, <q^<q el^j aij- 

(RESETO)l- A>-g-T5H ^<H-f(702)^- ^4(704)^ #eJ|S. a) 

^^]7l^ S\S.5}^r x\)$)f>}JL±r 51 7A 4 

<5i> £ 8A #3 *fl<H ^-(340)3 3^ #1H jg^ Aljroj ^ 3^ ^ogo] ^eflol 

<52> £ 8A ofl ^o^, ^^a]^(PULSE0, PULSE1, PULSE2 , PULSE3)^ S. 3 ^ ^^IJl ^ 

^-(300)5.-fE) M-^^cf. a^o} ^o)^. Efoi 1 4 ^ ^^IJl(PULSEO) 

7> <y7>5]^Cfjl 7>^*V4. 

<53> e)-q 1 o} ^i^]^(PULSE0)7> <y t^E^ (INVl)lr ^-4^ ^4 e}-?J2 s] ^t^lJ: 

^H^(333)S^Ei ^t^S^ ^SMl °>#7l i^lH 0 !^. 

<54> nf^- ; El- 51 1 ^^A]^(p ULSE0 ) 7 j. NAND 7flolH(331)« -f-sj-B}-^ E)-oi2 2] ^^lJ^V 
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^eflo] ^ol^.(333)s.^ <^7}*] , NAND 7lHB(331)s]- li3H »l^«-(333)^r £ 3 

3 iNM -¥-(330)1- 

<55> ^ofl ^o^, <$l^E^(INVl)S-¥-&| B}-oi2 ^ ^^IJl^ NMOS B^l^BKNl)* 

^^ A ] ? J4. NMOS H^I^eKNIM ^s^, sfl*l 3j3.(INV2, INV3H1 7]^ 

7flolE (TG1 ) S -f-jzf^H ^^-¥-(704)^1 <?l7>^cf. ^JjL(704)^ ^2) l^jif #^ 

o] ^A]jr^ ^^m(INPUTO)^ -g-^Vt}. tq-eJ-A^ <y^jL(INPUTO)# ^ 

<57> uf^- ( ^^«.(704)S^-E^ jg^ A]^oll PMOS Hqfl^^E|(Pl)7]- ^S)^, Efl^l 

£)S(INV2, INV3H £)f>\<q ^ 7llolB(TGl)^ « ^(closed state)!- ^If4. °1 ^ 

<58> IE 8A 91°]*\ , 7llolE( TG1 )^ £ 7A o) i^]^(700)l- M-El-tfl^, Efl*l 

S)sL(INV2, INV3)^ £ 7A £) ^3)*) *IH^(702)1- M-eHH , NMOS H31*l^(Nl)^r ^i^l 
^(PULSEO)l- £ 7A 21 + ^1^1 «-(702)l- ^H*Kr ^7># i^-eHH , PMOS 

7l^EUPl)^ ^H-¥-(704)5] i 7A ^1 i^^l ^^-^-(702)1- TlM^Rr 

<59> £ 8B ^ #3 *lH-¥-(340)^ #^o] ^])^ A]jroi ^ 
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<60> £ 8B SI sJSfe ^-ti^H^tfl, INPUT0)7> Bfl^i A}-g-£]^ 3^.3*1, 

*M-¥-(704)sl ^1^7> efl^i ^]Jl°H, 341 aIJURESETOHI pmoS H^I^eI 

(Pl)4 ^l c H^-(704)7> ^7lS(-^^ ^^JI^ 5L 8A ^ ZL 

<6i> <&°\x\ t 5}o| gc fe oi^aIs(inputo)^ ^-fr 33.* -f- 

^ *1*> *1H -¥-(704)3.^ #^^rf. Sfh ^l^(RESET0)7l- °l7>5|7] # 

^1^, ^1^(704)^ efl^ *1Jl» -fM^H, °1 A fl3.£ ^^^(PULSE0)7> °\ 

7}^^ ^-Al^cf. zieiM-, e^^n ^Jl(RESET0)7} 9l7}$\7] J:(PULSE1, 
PULSE2 , PULSE3)^ °J7}1 ^ o} 7 H, 4 S|S <y ^ £) 7i i-} ^ 

*H ^£ $14. sl^i ^15l(RESET0)7l- °]7>£|i£ f ^ TlMHCTGl)^: 31 ^JL, *|H 

■¥■(704)^ #^ cfl7lS.= ^ ^Efls. €4. 

< 62 > t= 9 ^ £ 8B °fl A>-g-^ *1H^- (704)^1 <iH* SAl^Vcf. 

<63> s.x\& wj-^ol, Til ^IB(TGI)!- €^ <J317> ^]^^-(704)^l ^l7>5]^, aj) 

<H^(704)^ #^3-8- Hel*>*l #3HH ^i^, a]^ 7 > ^]7>5]7l 

Efl^l $\5Lo\] 2)*}<^ ^jEl« #E«* Til^r -fM^I- ^ 5^. *m ^S.°A <9 

^^iJlfe ^32f ^ofl #^}7fl ^* ^ 5^. 

<64> ^eflo] ^ 3^ iL^S}^ q-^-sf 

<65> i) ^^^IsdNPUTO, INPUT1, INPUT2, INPUT3)» *1<*U] ^flol 

<66> 2) ^^J^ ^Efl7> €^ ^IJL^l, 31 H ^JJl^] €-*H3*l S^tf. 
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^, ^^IJL* €^S(PULSE0, PULSE 1, PULSE2 , PULSE3)S t^W. 
<68> 4) ^^A]Ji(PULSE0, PULSE1, PULSE2 , PULSE3)^ ^i^l JUPULSEO, 

PULSE1, PULSE2 , PULSE3)» ^ #3 ^H^-S 

<69> 5) 7]<£S\7) ^ ^iAlJ:^ ^<$x] ^ ^ ^H^-£] ^(>|«.( £ 7 o) 702)1- 

*fl°1*H ^41*1 (700)* SL^ ^Efls. 
<70> 6 ) ZL ^, ^5flol«-# -f-aZf^H ^ *1*> *1<3€ €^Jl7} ^^1(700)1- 

0^(704)^ *i^4. 

<7i> 7) ^ «.(704)^ <ye^ ^Ajjr-g. ^^Al^5f ^Hfl^| eflif ^Jl €^ 41 

<72> 8 ) ^H«.(704)^ tfl-S-^ S)S olymcf. 

<73> 9) fl^o], O^aIJt- ^^^m ^4 ^ H ^efl^ ^BflS. t^^M 5] 

3- *^41 917}^^ <£ ^ $1^. 
< 74 > a. ^ofl oio^ t ^eflo]«(330)^ *1<£ ^aJ^tJ-o] 2)^ ^MC^r, ^ 

J^] 
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1] 

#7} <$m\3L ^-71 ^^Al^l- ^^Al^V T^A^ H 

*1<3 €^ *r41*H, €^ ^Jl* ^7l ^^IJL ^^5. ^ 

^£ ^"71 <^^JL^ *§Eflo} ^ ^ ^l^^l- «V£ 

2] 

^ Hi ^Wl<5Rr 3# ^^SLS. *}~ «V£*11 ^eflo] ^ s)^. 

[*cj^ 3] 

^1 1 %H1 #71 <a^*!:£fe 31 1 ^12. €^ ^IJltl ^ 

H^l H^M -§-n- SIS. 

4] 

^71 ^^aij: f^Aijt <M*1# *1<£^ #^*Rr ^efloi 

^HtI" T^l^Rr 3* ^8 ^ «>£^ ^Bflo] :§■-£)- 2)^.. 
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si 

Xl 4 #7] €^31 NAND 7fl °1B S^r NOR tIM^o} 

s ^KslXI ^-ff 

[^t 1 ^ 6] 

Xl 1 %H1 # 7 ] A,sf\^ 5J XH^ #7l 4^7fl^ ^^Aljiofl Z|Z| tfl-g- 

#7l ^ #^ XH -B-^^r #7l ^A]^) S}*H "^WS^, #7l *1<3 li 

*1Jl» #7l <y^^l^ ^EflS. £«r*M M*Hr ^-i- ^JlS «V5LX1 #*1^ ^eflo] :g. 

tt 

Xl l &<>H, #7l £ #^ XH^tt #7l 4^r7fl^ 44 tfl-g- 

#7l AA$\ ^31*1 9? #3 XH -fr^ ^*1 XH^, XH^* IW, 

#7] XH^ #7l ^/.SLHS XH^H, 

#7l #71 *1<3 ^ AlSLl- -§-4*1^ #71 XH-¥-5. *17}*M, 

#7l XH^ #71 ^ ^]JL« #7l ^^^IJl ^EUS. ^t^H #^*Rr 

*>-£X] #*13 ^eflol ^ 3)3.. 

[3^* 8] 

XI 7 %H1 5a°H, #71 XH^S^-E^ #^#^611 B)*}^ #71 ^*1 XH-^tt tfl7l 
^°g*>fe 3* ^SLS. i5}±r tiViXl #*1^ ^eiH ^ sis. 
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9] 

*)1 7 %H1 #7l ^<h^«e^ #^ai^71- ^, ^ #Jl<H1 7 <M1 

3-2-3. #71 i^^l *)H^ a o v 7 ] ^ol«-l- tfl7l2J=3L ^l^A^l^ ^-A- ^lo S ^ tiViE 
[^T 1 ^ 10] 

4^7flSl o g^#^# ^#75^, f>}^2) ^ *gzl]o] A}$-is}<x\ #7l ^7fl^ 

miS.^: ^ Al^i *]<£X\ 71 ^ tiVS^ll #*1^) ^eflol 5^. 
[^^J- 111 

10 %H1 ^^^i, #7l ^^^ISl- ^ ^^l7lJl, ±^ X\# *1<£ Al^l j£ f 
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